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Young stellar objects (YSOs) usually appear in molecular clouds as infrared objects associated with a
molecular envelope. Wouterloot and Brand (1989, AAA 50.133.012) searched 1302 IRAS point sources with
reliable fluxes at 25, 60, and 100 µm near to the galactic plane for 12CO(J = 1 − 0) emission; 1077 sources
were detected. Among their far-infrared sources without detectable CO emission, we found that at least 18
objects are invisible at optical and near-infrared wavelengths. The infrared spectral indices between 2.2 µm
and 25 µm correspond to those of class I YSOs, and the IRAS colors are similar to those of the usual YSOs.
These peculiar far-infrared objects are highly concentrated around the galactic plane and the distances are
estimated to be 1 kpc. Although their distribution is away from molecular clouds, some of them seem to
be associated with large dark clouds or weak radio sources. These objects are possible YSOs with low CO
abundance in the envelopes.
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Introduction
Most of stars burstly form in molecular clouds. Low-mass stars are also born in globules that are
dispersely distributed in spiral arms (e.g., Yun, Clemens 1994). Based on the spatial distribution, age
distribution, and kinematics of T Tauri stars, Feigelson (1996) claims that dispersed T Tauri stars with
various ages consist of components drifting outward from currently active sites of star formation in molecular
clouds, and components formed in now-dissipated cloudlets in past molecular cloud complexes (see Neuha¨user
1997).
Young stellar objects (YSOs) grow in molecular cores up to the maximum luminosity phase while
showing spectral energy distributions (SEDs) with a peak at the far-infrared (FIR) wavelength. The gas-
to-dust mass ratio in molecular cores is considered to be similar to the interstellar value, because the core
masses derived from the intensities of dust emission (e.g., Walker et al. 1990) are consistent with those
derived from CO lines or other molecular lines (e.g., Casoli et al. 1986; Benson, Myers 1989; Wouterloot et
al. 1989). In low-mass pre-main sequence stars, such as T Tauri stars, however, the envelope masses derived
from the intensities of dust emission are larger than those derived from the CO line intensities (e.g., Dutrey
et al. 1996); it has occurred at some stage from YSOs to pre-main sequence stage that CO molecules have
been removed from the envelopes or locked up on grains or more complex molecules in the envelopes (e.g.,
Aikawa et al. 1997).
In this paper, we show the presence of 18 bright FIR objects peculiar in the sense that they are not
detectable in the 12CO line, show the class I YSOs0 SEDs and are located away from molecular clouds.
Section 2 describes the sample. In section 3 we consider infrared SED indices of the sample using data of
IRAS and our near-infrared photometry, and show that the indices correspond to those of class I YSOs. In
section 4 we discuss the IRAS colors, sky distribution, and luminosities of the sample. In section 5 we give
a summary.
Sample
Wouterloot and Brand (1989) made a complete search for the 12CO(J = 1 − 0) line on 1302 IRAS
point sources with reliable flux densties at 25, 60, and 100 µm (Joint IRAS Science Working Group 1988;
IRAS PSC) and with characteristic FIR colors of YSOs in a zone of ` = 85 to 280 and b = −10 to
10 (we hereafter call those WB objects); their beam size and rms noise level were 4300 and 0.2{1.0 K for
SEST observations, and 2100 and 0.7{1.5 K for IRAM observations, respectively. The velocity ranges of their
12CO observations are 220 km s−1 with a central velocity of 60 km s−1 for SEST observations, and 208
km s−1 with central velocities of −50 to 20 km s−1 for IRAM observations. They detected CO emission on
1077 point sources (82.7%), and no emission on another 223 sources. Wouterloot et al. (1990) considered
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that WB objects without detectable CO emission are extragalactic objects because of the homogeneous
sky distribution in the surveyed region, in contrast with the distribution of WB objects with CO emission
concentrated around the galactic plane. We examined the literature and optical images on Schmidt plates
for all 223 WB objects without CO emission, and found that 132 are associated with optical objects, which
are early-type stars, planetary nebulae, and galaxies. But the remaining 91 WB objects do not have any
distinct optical counterparts at the positions of the IRAS point sources. The results are summarized in table
1.
Iwata et al. (1997) carried out near-infrared imaging observations of 55 objects among the 91 optically
invisible WB objects without 12CO emission at the Okayama Astrophysical Observatory (OAO). As a result,
16 objects were found to be galaxies and possible galaxies, 4 objects are H ii regions and a possible H ii region,
and 14 objects are stars, while 21 objects don’t show any counterparts, even in the J, H, and K 0 bands. The
21 WB objects invisible at optical and near-infrared wavelengths and not detectable in 12CO(J = 1 − 0)
line were the sample of this study. We call those \peculiar FIR" objects. Iwata et al. (1997) claimed that
these objects are mostly galactic objects because of the sky distribution along the galactic plane and the
FIR colors colder than those of IRAS galaxies.
Figure 1 shows a relation of the 60 µm flux density in IRAS PSC versus the 12CO(J = 1 − 0) line
intensity for 21 peculiar FIR objects and 97 WB objects with 12CO emission existing at ` = 85 to 105.
The CO intensities are the values of Wouterloot and Brand (1989); the single-line objects are preferentially
adopted. For objects associated with multi-component CO lines we adopted a line if it is several times
or more stronger than other components or it has some active features. For the peculiar FIR objects the
upper limits are shown. We used the 97 WB objects shown by dots in gure 1 as a control sample, which
are representatives of YSOs at around the maximum luminosity phase in molecular cores (Wouterloot et
al. 1990). A correlation similar to that of the control sample is shown in Casoli et al. (1986). Figure 1
indicates that the peculiar FIR objects have relatively less strong 60 µm flux densities and extremely weak
CO intensities among WB objects.
To ascertain the reality of the peculiar FIR objects, we requested the Infrared Processing Analysis
Center (IPAC) for co-addition of the IRAS data. As results of the ADDSCAN-SCANPI programs, in which
6 to 21 scan data were coadded for each band of each object, more reliable flux densities were obtained for
the four bands of all objects, except for a 12 µm flux density of IRAS 22044+5451 and an 100 µm flux
density of IRAS 04375+5016.
Table 2 lists 21 peculiar FIR objects with respect to the number of Wouterloot and Brand (1989), IRAS
name, galactic coordinate transformed from the equatorial coordinate of IRAS point source, flux densities
at 12, 25, 60, and 100 µm quoted from IRAS PSC at the rst line of each object and those of co-added data
at the second line, three infrared colors calculated using the co-added data, infrared luminosity at 1 kpc (an
assumed distance, described in subsection 4.2), and mode of our near-infrared observation. We computed the
luminosity LIR using an equation (Emerson 1988), eqnarray LIR = 0.31d2(20.653f12 + 7.538f25 + 4.578f60 +
1.762f100)L,
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